Labl: EERERIEE

1. R
((BEAZ THEAZEEEITIE F PSR ATEEEIN MY )

SEEFAE: macOS 26.5.1, Debian GNU Linux
B Agent: GitHub Copilot/Codex
MRY: ChatGPT-5.x & GLM-5.2 & deepseek v4-pro

S A B RC EANERE IS, RAEORE A H 235988, HEREIH Ol E IR 2 Linnd AR FIHRMZ N . 3
MEEEAD, REZEREHL.

F 2026.7.22 ¥

2. {E5—: MR OpenMPI, BLAS 1 HPL
2.1 OpenMPIfIIa#
o [#EIF scp KT

@ © @ W BillFeng — -zsh — 80x24

Last Login: Wec Jun 3 12:11:33 on TiysBee
Yaou hev w mail.
MecBuuk ~ % scp 'fUsers/BI11Fang/Downloads/zpennpl-6.9.18. ter.gl

passwaTa:
188%  4IMB 236,2MBf5  @2:e0

3illFeng@BillFeng4ecBook ~ % I
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BILL [SSH: 10.211.66.11]

«dotnet
Jocal

d ¥

Angband-4,2.5

openmpi-5.0.10
Srd-party
build
fig
contrib

mples

ompi

opal

oshmem

test

aci .m4

AUTHORS
n.pl

config.out

configure

B
>¢ SSH; 10.211.55.11

g bash -

{eurrent valu , data source: default,
9 dev/all : int}
MCA vprotocol pessimist: parameter imist i
{current valu , data source: default, le
1, type: int}
MCA vprotocol pessimist: pa or 'y simi unk
(current value: ata ce: default,
1 9 dev/all, ty i
vprotocol pessimist: parameter stac ! T uf
{current va , data source: default,
level: 9 dev/ : int)
vprotocol pessimist: parameter m
{current val vp 3 3
data sou default, level: 9 dev/all, type:
string}
vprotocol pessimist:

is initialized with MPL_THREAD_MULTIPLE support. By

disabled in such instances, to
protect applicati that are not send
deterministic.

uild$ ]

Image 2

2.2 BLAS&CBLAS

o B IFARICE

® @® & BillFeng — -zsh — 80x24

Last login: Wed Jun 3 10:17:36 on ttys9e8

You have new mail.

BillFeng®BillFengMacBook ~ % scp/Users/BillFeng/Downloads/CBLAS.tgz

zsh: no such file or directory: scp/Users/BillFeng/Downloads/CBLAS.tgz
BillFeng@BillFengMacBook ~ % scp /Users/BillFeng/Downloads/CBLAS.tgz bill@10.21
1.56.11:~/

bill@10.211.55.11's password:

CBLAS.tgz 100% 193KB 96.1MB/s 00:00
BillFeng®BillFengMacBook ~ % scp /Users/BillFeng/Downloads/blas-3.12.8.tgz bill
©10.211.55.11:~/
bill@10.211.55.11's password:
blas-3.12.0.tgz
BillFeng®BillFengMacBook ~ %

100% 323KB 72.2MB/s 00:00

Image 3

bill@billfeng:~$ cd BLAS-3.12.0
bill@billfeng: $ make

gfortran -02 -frecursive -c -o isamax.o isamax.f
make: gfortran: No such file or directory
make: skk [<builtin>: isamax.o] Error 127

Image 4

WE

CP ESLYBI@AUN
LD_LIBRARY_PATH=SHOME/ .

port PATH=SHOME/.local
port LD_LIBRARY_PATH=¢
source ~/.bashrc




(&

BILL [$5H: 10.211.556.11] S efile CP BN BBMUMN

ULLIU — JUDTI 9/ JULLG/ UULUIIEHLD/ DULULUL/ LOPOULRTUC Y/ LOapdaung L1 un

CBLIB = ../lib/cblas_$(PLAT).a Sio oatnan =

e
# Compilers
#__4

» macOS {Homebre

E
TESTING 32 CC = gce
_.DS_Store FC = gfortran
1 LOADER

cgbmv.f

gemm.f

CFLAGS = -03 -DADD_
FFLAGS = -03

o ccopy.o cdotc.o cdotu.o .0 C 1.0 cswap.o csrot M cgbav.o chemv.o chbmv

.0 chpmv.o ctrmv.o ctbmv.o ctpsSv.0 Cgerc.o cger C chpr.o cher2,0 chpr2
.0 cgemm.o csymm.o csyrk.o csyrZk.o ctrmm.o ctrsm.o chemm.o cherk.o cherzk. zasum.o dznrm2
0 izamax.o zaxpy.0 zcopy.o zdotc.o zdotu.o zdscal.o zrotg.o zscal.o zswap.o zdrot.
emv.o zhbmv.o zhpmv.o ztrmw.o ztbew.o Ztpmv.o V.0 Zthsv.0 ZLPsSV.0 2gerc.o
er2.o zhpr2.o zgemm.o zsy yrk o ztrmm.o ztrsm.o zhemm.o
«0 xerbla_array.o

it ranlib blas_LINUX.a

FI8)5% i :

>¢ SSH; 10.211.55.11

Image 5

o AR VPRI, B2 ToPdir HiE:

bill@billfeng:~$ wget "https://netlib.org/benchmark/hpl/hpl-2.3.tar.gz"
tar xvf hpl-2.3.tar.gz

cd hpl-2.3

cp setup/Make.Linux_PII_FBLAS

make[1]: Entering directory '/home/bill/hpl-2.3'

( cd src/auxil/Linux_PII_FBLA make )

make[2]: Entering directory '/home/bill/hpl-2.3/src/auxil/Linux_PII_FBLAS'
Makefile:47: Make.inc: No such file or directory

make[2]: %%k No rule to make target 'Make.inc'. Stop.

make[2]: Leaving directory '/home/bill/hpl-2.3/src/auxil/Linux_PII_FBLAS'
make[1]: sk [Make.top:54: build_src] Error 2

®

cd fhancibillshpt

O MMM, 153 Makefile 45,

tar.ge" > 1 s 3 NE W

# bash bal...

TUINIR

cpeninpi-5.0.10
ALANUE_PTT_FBLAS

ALATUX_PIT_FBL
i

10.211.66.11




Image 7

2.3 HPL
FH AL Make.Linux PIT FBLAS FEIEKERISHL:

® TOPdir : $(HOME) /hpl-2.3

® MPdir : " /home/bill/.local/openmpi

® MPinc : -I$(MPdir)/include

® MPlib : $(MPdir)/lib/libmpi.so

® TAdir : $(HOME)/BLAS-3.12.0

® IAlib : $(LAdir)/blas LINUX.a $(LAdir)/cblas LINUX.a

® LINKER : /usr/bin/gfortran

RN AE BT AT SCHAE bin/Linux PII _FBLAS H3EF:

- hpl-2. $‘15 Bin)Linux_PII_FBLAS/

Image 8

3. {E5_: BE NFS HE=HZF

o R PYATT WU TP AL -

BILL [SSH: 10,211,55,11)
localhost
nodedl

r IPv6 capable

p6 )S ck

allnodes
ip6-allrouters

.55.101 nodedl
102 noded2
.211.55.103 noded3
.211.55.104 noded4

¥ wES

>¢ SSH: 10.211.66.11

Image 9

o RAEHELAE node02 , RJFHEE KT S P MG, Tl =5KEZRIELAE node02 FHIERTIEIR,



o009
SELET

BILL [SSH: 10,211.55.11)

ngband

# The following

HEp §

admin_successful

Number of key{s} a

Now
210.21

DT
¢ SSH: 10.211.66.11

YW

f node02.txt
from-node02.tx

BILL [SSH: 10,211.55.11)

127.0.0.1

localhost d

rsa.pub

es are desirable for IPv6 capable F
localhos

pb-localhost ip6-loopba

/bin/bash bill
chown bill:bill /

s ssh
iptables
do apt update & sudo apt install openssh

‘umask @77; mkdir -p

"/home/bill/. s
sdo apt update &
o mkdir
udo mount

sudo apt install

/cluster/shared
nfs 10.211.55.11: /cluster/shared

c ¥ P
attemptin in with the new ki

L1 bash ‘echo noded2-$(date
all
alled if yo

B3 1 58 ping

key(s) you

rictHostKeyCheckis

1000(bill)
v}, 108 (us

Wednesday, June 03, 2026 PMO5:

anmpi-5.0.10

_BLAS-3.12.0

& Angband-4

bilas-3.12.0.t

/c
/¢

y
1y cZEAAAAD,

A2aVE

VOS+2( GHPO
= Solkes VOS+2CYPOHPY

+T16FCBTT]

ANUX COMES W,
d by applis

Wed

1 nES

¢ SSH: 10.211.66.11

luster/

FH0FA

PASTEF.

SSH %

SERENHRREY

shared |
ub || tru

5, /home/bill/

AQABAAABGRCRIVE

LEJAs smXF fR+
INbYvcS

yTv

0-2 (2026-25-27) 2

em are free software;
in the

ABSOLUTELY NO WARRANTY, to

the extent

44 2026 from 10.21

s¢
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BILL [SSH: 10,211.55.11) r BN NFS #EER
nd ay, June 03, 2026 PM@5:18:01 HKT

Es
HES
¢ SSH: 10.211.66.11

1
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W EHEMFEIEB SO EHEEN ed25519 , FFEMMNEE T 2 RWHH.
FEBLAL PR RFFE R AT 4%, REAM Agent MEM Ask B3, KAMABERMa <, Ts—DRAEMT
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o009
SELET

BILL [SSH: 10,211.55.11)

ngband

BIRR) ., IMEERET

admin_successful

RS
»¢ SSH: 10.211.65.11

o009
mYmer

BILL [SSH: 10,211.55.11) =

ssh-ed25519 AAAAC3NzaCllZDIINTESAAAAILFNVWrwABTpOihdvC7o0d9uKol:

node01 Fitjed25519744

A ckup_final_
CBLAS /ssh_backup_f
hpl-2.3
openmpi~5.0.10
ssh_backup_17
ssh_backup_fina
312.0
SHRATAS
s ~la /home/bill/
11 bash -c ‘cat

o St billg1e,211.55.

node02ited255192 48

*8
% HES
3¢ SSH: 10.211.56.11

Image 14
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SN W

BILL [SSH: 10,211.55.11)

ngband

sh-ed25519 AAAAC3NzaCllZDIINTESAAAAICFNVWrwA8TpOihdvC70d9uKol’

id_ed26519.pub

sudo sy

0 the extent

o BRBARS

cd /cluster/shared

netdev @

as_admin

Angband-4.2,5 tar.gz
£ blas-3.12.0.492

cluster

- test-from-
DT ol

»¢ SSH: 10.211.65.11

¥l node03 node g & H A hE AN E LA
AN ST M A ) -

BILL [SSH: 10.211.65.11)
angband

bill@node®1

test. bx
= id_

= id_ed2551 $ ssh billenoget;

id_ed25518.pub sh 00e82

93wl 1-amEd #1 SHP Debisn 6.12.96-2 (2026-05-27) anrchbd

the exact distribatio
individual files in /

GNU/LInUX comes wWith ABSOLUTELY NOD WARRANTY, to the extent

1 2026 from 10.211.55.11
sharea
«1§ cat Tinal test.txt
i$ exit
Cunnection
billg
Linux noded3 §.12,%9 2 (2026-5-27) 3
The prograns. included with the Debian
the exact distribytion terms for cach preg
individual tiles in fusryshare/doc/s/copyright.

en are free software;
escribed in the

fLinux rores with ABSOLUTELY NO WARRANTY, ta the extent
by apolicable
G o s O ¢ logdn: Ned Jun
wget-hst Final_test.txt
hello world
billgnoded3: uste $ exil

0 noded3 closed.
$ ssh billerogedd

nodedd §.12.58 13, 1-amEd #1 SHP Debian 6.12.96-2 (2026-05-27) sarchbd

The prograns included with the Deblan GNU/LInux system are free sottus
the exact distribution terns for each pregran are described in Lhe
individual files in fusr/share/docss/copyright
Deblan GMULINLK cofies with ABSOLUTELY NO WARRANTY, to the ex
by spalicable Law.
31 4P 2426 from 10.211.55.11
ares
$ cat Tinal test.txt

FH
Ligolcd
10.211.66.11

LL bask ‘acho noded2-$(dat

# 55h zvared
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o EE VAR RMl node0l #fE, node02 AL node03 A

node02 —
node03 — node01 (NFs ARZSiH)
node04 —!

//IBRE, WIRET, BBRYUEE,

4. 5= BE Slurm EWRAE RS

o LEMHEEIR srun BAWRIEY, HZWEMEIREE.
o FIFUABINBIA CIRE IHEURIR, AT Agent KA M, RKIGZFAUID A—BSE Slurm 851 x0dfE%

bin/bash
#SBATCH ob-name=slurm-tes
#SBATCH —-output=/cluste hared/slurm_test
#SBATCH --errar=/cluster/shared/slurm_test
#SBATCH --nodes=1
#SBATCH
#SBATCH —~cpus-per-task=1

echo "Job ID: $SLURM_J10B_ID"

echo "Running on node: 5({hostname)"

echo "Date: §(date}"

echo "A1l nodes in job: $SLURM_JOB_NODELIST"

“sudo journalctl ~u slumed —ra-pager -p 30 |

¢_tarward: [[nededl]:S4419] fa
slurn_re < Header 1eng

il1 jebil18) from uld 64838
PC From uid 64930

=)
L]
5% SSH: 10.211.66.11

Image 17

B uid —EUE RIEAE
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BILL [SSH: 10.211.55.11) Hi MUNGE R 4RR

panels in recursi

# of

quene
ELTS
4 (Near)

pack — High-Perfarmance Linpack = @18 { ; slurm.corf | RV
ritten by A. Petitet and int bha Conputing
P L » IN Tputing Laboratory, UTK
n of Colorado Denver

HPL.dat

The rutker of pro

The rurher af pro

Iime in secords to
vtion t

B
read-roll (leng) T e

transposed forn

transposed form

— The mntrix A 3
The follawirg 1 cmd % mTEn
L * | K =la||wo0)=xN)

e pre ! 1

is tak )
sraled residund

L]
5% SSH: 10.211.66.11

Image 18

{F55P0: {EH Slurm £33 HPL

T HPL.dat :

HPL.dat B S

=l

Image 19
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o FRIECRYHMESE, TP nodeOl BT S JENE, B node0l SEEREAIEHIT A, node02-04 FETTET A

ID ) Sl
BILL [SSH: 10.211.65.11) t 5 1-linl 2 slurm conf SLURM {l MUNGE &2 RR
-angband

SelectTypeParameters=CR_Core
SE—THTHEY, ERIARE
d other nodes)
e=UNKNOWN
=node@d2 CPU ory=1966 State=UNKNOWN
node@3 CPUs=2 Re ory=1966 State=UNKNDWN bR SRt e
me=nodedd CPUs=2 RealMemory=1966 State=UNKNOWN

PartitionName=debug Nodes=node®2,noded3,node@4 Default=YES MaxTime=INFINI

29 Hix FEETRSBRA

bin / Linux_PIl_FBLAS f=2 g % ARHeRn, HES
S s BRI,
= xhpl

include

04, nodeD! HIRITRL. SR

2|
/clusterssharedsnpl_33. 0ut

vy

ar/shareds st n billsbill semps
n in rogeg2 ncdedd biligsn “sudo m
! Tnl/slu B & sinfo N -1
= configurn.ac

COPYING
& 108% 765 1.MB/s 8608
= COPYRIGHT

STATE LRUS  S:i:T NENDRY INP_DISK WELGHT AVAIL_FE REASCH
2 2:1:1 1956 8 1 (null
2:1:
1

5% SSH: 10.211.66.11

Image 20
T4 ACHPLI A run_hpl.:

bill@node@l:

hpl_33.err hpl_33.out run_hpl.sbatch
bill@node0l: $ cat run_hpl.sbatch
#!/bin/bash
#SBATCH ——job—-name=hpl
#SBATCH —output=/cluster/shared/hpl_%j.out
#SBATCH —error=/cluster/shared/hpl_%j.err
#SBATCH ——nodes=3
#SBATCH ——ntasks=3
#SBATCH ——cpus—per-task=1
#SBATCH —partition=debug

export PATH=/home/bill/.local/openmpi/bin:$PATH
export LD_LIBRARY_PATH=/home/bill/.local/openmpi/lib:$LD_LIBRARY_PATH

cd /cluster/shared/hpl
mpirun ——oversubscribe ./xhpl

o LI FHEE.




bill@node0l: sad=HPlodat
cat: HPL.dat: No such file or directory
bill@node0l: catbpdill_cat
cat: hpl/HPL.cat: No such file or directory
bill@node0l: $ cat hpl/HPL.dat
HPLinpack benchmark input file
Innovative Computing Laboratory, ld] Eﬁiﬂl’ﬁ *nnessee
HPL.out output file name~if anyj
6 device out_f{6=stdout,7=stderr,file)
1 # of praoblems sizes (N)
10000 Ng
# of NBs ﬁiﬂ*ﬁfg
NB
PMAP process mapping (@=Row-,1=Column-major)
# of process grids ARmc.0)
o node01E#ZEHIT R, node02-04/ERITETR - =
threshold MIBETRREEDE 1 *3NRHENE
# of panel fact
PFACTs (@=left, 1=Crout, 2=Right)
# of recursive stopping criterium
NBMINs (>= 1)
# of panels in recursion
NDIVs

Image 22
o [f/RIE RS EHBERCPURIEHI, KITIFRAE node02 LHER, 1MHAMY £ L FERAES.

0.49
0.76 A+ 4EH.ERnode020Z5#H 7 MEMAIEH

AR Y8R Slurm (8, BIEA 3 MiH#E2E node02 £ 7, node03/node04 7£%
#, {8—T sbatch j7<:

[RERER:

Z#l: mpirun ——oversubscribe ./xhpl
- OpenMPI FALE Slurm 97 HET S
- = #HE2HE noded2, noded3/nodedd RE

M7 : mpirun —host $SLURM_JOB_NODELIST ./xhpl
- Slurm Bz irun --host node®2,node®3,noded4 ./xhpl

-~ SMNEBRES RB= AN

825
S -

sbatch run_hpl.sbatch && squeue

Image 23
o SREAIMARE: S$SLURM JOB NODELIST JREIEZEHEI node[02-047,
OpenMPIZ:'\LA%Eéo BHE.

o BHURTEREAPTIRTT, WHE:
EHHEN T node02 BMIHEE

12



— NHEWN /& node02-04 BrFEHE

- The relative machine brecisibﬁ (eh57 is taken to be B "_ 1.110223e-16
— Computational tests pass if scaled residuals are less than

WROOL2L2 10000 128
HPL_pdgesv() start time Thu Jun 4 15:49:16 2026

HPL_pdgesv() end time Thu Jun 4 15:50:07 2026

4.51323610e-03 ...... PASSED

— The matrix A is randomly generated for each test.
— The following scaled residual check will be computed:
| |Ax=b||_0o / ( eps * ( || x ||_oo *x || A ||_oo+ || b ||]_00o) *xN)
— The relative machine precision (eps) is taken to be 1.110223e-16
— Computational tests pass if scaled residuals are less than

WROOL2L2 10000 128 : 1.6741e+01
HPL_pdgesv() start time Thu Jun 4 15:53:00 2026

Image 24
o (TS5 BRI I BE VR 43 0 vl B 3E R U FE R A R !
o0 e FUiun ® 0 O cp # MmE mE RS
#NEY % CPU CPU BN "y ARERN " * GPU GPUMIN PID
& noded2 289 8 9 Apph 0.6 8.00 31398
& noded3 2

WindawServer 308 4:29:46.68 24 627 Appla 16.0 1:17:42.48 597

Code Helper (Renderer) 21.2 24:28.45 23 79 Apple 0.0 0.00 24417

Code Helper (GPU) 15.1 24:06.07 1% 148 Appla 14.6 11:62.04 1601

] Apo [} 9:00 &0
Apple ) 0.00 o
o 8 Apole ) 000  sEd
@ Fonns 9 Appla 0 0.00 129
0 / 7.1 21007.31 214 404 Apole o 78 137
[ & Dedian 6N Linux [ 56 | 122388 61 209 Apole 08 82 31393
M OynamicLake Pro a2 28/00.61 18 a6 Apale 0.0 2071 1898
a1 1 Ap 0.0
34 46 41 Ap 0.0
10 Ap 0.0
1 Ap 0.4
W WPS Office Service 2.2 622,61 () 224 Appla 0.0 0.00 8
M L1 454
~ an
o
Image 25

XTI AE S 4 A LR T 37
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2026.7.22 B

BT RISCH) slurm. conf A AR RN RUE20H) (CPUs=2 ) , FrRABEREMIZ T LUy 2x3 BL 3x2 .

= HPL.dat $ run_hpl t

1ar pl HPL.dat

o chs —mbe—ia 5 mormoe oo

Innovative Computing Laboratory, University of Tennessee
HPL. out output file name (if any)

device out (6=stdout,7=stderr,file)

# of problems sizes (N)

Ns

# of NBs

NBs

PMAP process mapping (@=Row-,1=Column-major)

# of process grids (P x Q)

Ps

Qs

threshold

# of panel fact

PFACTs (@=left, 1=Crout, 2=Right)

Image 26

$ run_hpl.sbatch

t PATH=/home/bill/.local/openmpi/bin: $PATH
ort LD_LIBRARY_PATH=/home/bill/.local/openmpi/lib:$LD_LIBRARY_PATH

cd /cluster/shared/hpl
mpirun ./xhpl

Image 27
DL A& 5 ATRIXT 1
0.0.1 ARZFAZHAcpupst—Atask, kL3 4E? FLHAMRERE?

--ntasks=3

Table 1

--ntasks=6 --cpus-per-task=1

0.0.2 RARFRHAZEEZE—EHN? REAGESZLE X ZD? KL<l FEENTERE
—— AR BEAAIRY, XA LR?

14



mpirun ./xhpl

Mzt PxQ FERT Gflops
@ 1x6 - 28.81s — 23.15 ¢ Sk
@) 2x3 - 30.30s — 22.00 |
©) 3x2 - 32.50s — 20.52 |
@ 6x1 - 39.64s - 16.82 @ I8

0.1 EifiE—X, BEWTER
AT AT E R CPURAR I A, ks DU LR (55 DRk

bill@node0l: $ cd /cluster/shared/hpl && sbatch /cluster/shared/run_hp
l.sbatch && sleep 30 && grep "WR@0" /cluster/shared/hpl_51.out 2>/dev/null

Submitted batch job 51

WROOL2L2 5000 128 3.40 2.4534e+01

WROOL2L2 5000 128 357 2.3374e+01

WROOL2L2 5000 128 3.97 2.0975e+01

WROOL2L2 5000 128 4.88 1.7100e+01

bill@node0l: $ cd /cluster/shared/hpl && sbatch /cluster/shared/run_hp
l.sbatch && sleep 30 && grep "WR00" /cluster/shared/hpl_52.out 2>/dev/null

Submitted batch job 52

WROOL2L2 5000 128 5.07 1.6431e+01
WROOL2L2 5000 128 4.03 2.0670e+01
WROOL2L2 5000 128 3.70 2.2521e+01
WROOL2L2 5000 128 3.60 2.3189%e+01

Image 28

LT W, HEZAZIRFRM——1x6 > 2x3 > 3x2 > 6x1.

PRI AL “ERXASD ARM 88 L, WA EGESE B ERINE R . 5 TR, 2x3 BIHA Rl
Ko 7

BN :

bill@node0l:
WROOL2L2

grep "WR0@" /cluster/shared/hpl_53.out 2>/dev/null
15.10 2.2618e+01

14.86 2.2981e+01
16.70 2.0447e+01

WR0OOL2L2
WR0OOL2L2

$
6
WR0OOL2L2 3 14.69 2.3235e+01
P
1

Image 29
N=8000 I}, 3x2 Fl 2x3 KILAUF (£ 23 Gflops) , JrFERMEITEE BRI E, 1x6 MFESA AR KRARE T EIE %K.

WP=3, Q=2, VA HK /N NB IMAL T H AR

15



bill@node0dl:
WROOL2L2
WROOL2L2

sleep 120 && grep "WR00" /cluster/shared/hpl_55.out 2>/dev/null
13.87 2.4623e+01
14.08 2.4244e+01

WR0OOL2L2
WR0OOL2L2
WROOL2L2
WR0OOL2L2

15.42 2.2142e+01
15.89 2.1489%e+01
17.10 1.9965e+01
19.67 1.7355e+01

$
3
3
WROOL2L2 3 14.80 2.3069e+01
3]
3
3
3

Image 30

1. Bonus: BERESE

N

X T OpenBLAS, PN T arm ZEMA LUEUTFHOSCRE,  H AR AERUE R A 5 -

cd /home/bill/OpenBLAS-0.3.28
make clean
make -jl1 CC=gcc FC=gfortran TARGET=ARMV8 USE OPENMP=0 NO LAPACK=0 DYNAMIC ARCH=0

BB hpl B make Bc & A FE H12

200

@ FEEESE Untitled-1 ' at = Make.Linux_OpenBLAS (8] X
BILL [SSH: 10.211.55.11)

gband
LAinc tells the C compiler where to find the Linear Algebra library

)2 header files, LAlib is defined to be the name of the library to be

LQMQI ) used, The variable LAdir is only used for defining LAinc and LAlib.
«dotnot

LAdir $(HOME) /BLAS-3.12.90

LAinc

LAlib $(LAdir)/blas_LINUX.a /home/bill/CBLAS/lib/chlas_LINUX.a

LAdir $(HOME) /OpenBLAS-9,3.28

LAinc ~I${LAdir)

$(LAdir)/libopenblas.a -lgfortran —lpthread

bin

include

i @ # - F77 / C interface -

makes

man

-tion ‘HPL_pd
t 34:7: warning: this clause does not guard... [-¥misleading-indentation]
if{ vptr } fro vptr =turn;
lude.m4 2 +this statement, but the latter is misleadingly indented as if it were guarded by the 'if'
al.ma f ptr ); return;

|__ -DF77_INTEGER=int -DStringSunStyle -~I/home/bill/hpl-2.3/include -I/home/bill/
BLAS-0.3,28 0 / fopenmpi/include -fomit—frame-pointer -03
r.o HPL_pdinfo.o HPL_pdtest.o fhome/bill/hp
X_OpenBLAS/Libhp / 11/0pel S-8.3. bopenblas.a —lgfortran —Ipthread /home/bill/,local/openmpi/1lib/1ibmpi.so
make fhome/bill/hp 0

Y
pl enBLAS )
ory */home/bill ng/ptest/Linux_OpenBLAS'

2 q ory ‘/home/bill/hpl-. esting/ptest/Linux_OpenBLAS'
1]: Leaving directory '/home/bill/hpl-
hpl-2.3$ i

> 88H: 10.211.55.11

Image 31

A CIE xhpl openblas A FHT Y run_hpl openblas.sbatch THIAS . A B B A2, ARG TT UG
Wk, 1JH4g
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sleep 30 && grep "WR0Q" /cluster/shared/hpl_57.out 2>/dev/null
WR0OOL2L2 8000 32 3 7 13.63 2.505%¢eg01

bill@nodedl: $ cat /cluster/shared/hpl_openblas_58.out " (@ bash hpl
. . L~ bash hpl
The matrix A is randomly generated for each test.
The following scaled residual check will be computed:
| |Ax-b||_o00 / ( eps *x ( || x ||_.oo * || A ||]_oo+ || b ||_00o) *N)
The relative machine precision (eps) is taken to be 1% 110223e—16 EAM
Computational tests pass if scaled residuals are less than

WROOL2L2 8000 32
HPL_pdgesv() start time Wed Jul 22 14:01:25 2026

OpenBLASHIl®

HPL_pdgesv() end time Wed Jul 22 14:01:30 2026

| |Ax=b | |_oo/(epsx(| |A]| |_oox| |x||_oo+||b||_oo)N) 5.31096269e-03 . PASSED

Image 32

# AT LAMBERTIXAK (25 - 71 Gflops, +184%) ?

HW—MTEENEFE, % BLAS 24 Fortran GHVANESIH, RBERMMKL, OpenBLAS BEFEN ArM
NEON C#RMZ, FIA7T sivp @m=Ef. EFOR. AEFEMEERAK, £ ARVvs M EEEBEHARK,

2. Bonus: BRAEXHRS

RHEEFET JuiceFS, PUAHMER. THBIMRST AL F2t aarch64 B TR, &AL NILE ARM R EHUE
BEE

o &

# TH

wget https://github.com/juicedata/juicefs/releases/download/v1.2.2/juicefs-1.2.2-
linux-armé64.tar.gz

tar -xzf juicefs-1.2.2-linux-arm64d.tar.gz

sudo cp juicefs /usr/local/bin/

# WAL (soLite JTEE + NrFs HERRZEMEUER)
juicefs format --storage file --bucket /cluster/shared/jfs data
sqlite3:///cluster/shared/jfs.db finalfs

# node01 F] node02 HIIEH
juicefs mount -d sglite3:///cluster/shared/jfs.db /mnt/jfs

¥t T Do not have write permission on /mnt/jfs [mount unix.go:472]

BRI, node02 E jfs J& T root. 7L node02 Zufi AT

sudo chown bill:bill /mnt/jfs # FEsudoiXR
juicefs mount -d sglite3:///cluster/shared/jfs.db /mnt/jfs
¥ R, DREFMEXGTEIENEEERES, /mnt/jfsEHEREXR
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BT, HEERIEET SEEN, W83 mnt/jfs/cross.txt: Input/output error KRR
B LAFR R 47 X 240 1) 75 g [P ai:

EH soLite TTHIESIZEREXHBIEERN ., nodedl HHEEA soLite FBEEMNSH!, node02 BN
REEMRIERN T, SREIRE node02 £ “cat® — XM, Juicers FEMITEIREIZEN AR
BfER, BIhY sonite B node0l HFHEMBRRIEGM, node02 FALERIFRITHE, S 10 #HiX.

B8R **soLite A—MZARRTF—TEFHEAN, JuiceFs MNZEHKMTIIESIZENHLEN., ~» BE
EXFBZTRAKR, FEM Redis. MySQL FXFHRMTHESIZEEN soLite,

bill@node@l:~$ cat /mnt/jfs/both_mounted.txt & echo "== node@l writes now " && echo "node@l live write" > /mnt/j
fs/live@l. txt & ssh bill@node@2 "cat /mnt/jfs/both_mounted.txt 2>&1 && echo ‘=== node®2 writes ===' && echo 'noded2 1
ive write' > /mnt/jfs/live@2.txt && cat /mnt/jfs/lived2.txt" && echo "=== node@l reads node@2's file ===" && cat /mnt/|
jfs/live02.txt

node@l1 wrote this - Wednesday, July 22, 2026 PM06:24:27 HKT

=== node@l writes now ===

node@l wrote this - Wednesday, July 22, 2026 PM06:24:27 HKT

=== node@2 writes ===

node®2 live write

=== node@l reads node@2's file ===
node@2 live write

bill@node@l:~$ cd /mnt/jfs/

bill@nodedl: $ s
both_mounted.txt 1live@l.txt 1live02.txt
bill@node®1: /mn s il

Image 33

3. Bonus: k3s

PN k3s f 25— LB AE, XL E SN RDNIBCE . 498 ssh RIAMIA T T BARROLZ BN 18] 58
pingif; FHURE— KRN R oiEpingil . 3 —BEMRBER AN AFBC B L T8 SO s il Sl A4 7 iX e el (&Y,
KHLIE EsudoH M —AT <, W] 17 BT Wz ) , daeEIE 7 — A (RE29D .« &I KIE rvpn K
KB M BRSO EE T o .
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bill@nodedl:~$ ssh -t bill@node@2 "wget —g0 /tmp/k3s-install.sh https://get.k3s.io && echo 'downloaded OK' & sudo sh /tmp/k3s-ing

tall.sh agent —server https://10.211.55.11:6443 —token K10cc79c5e9896cb7518499781e063247ee667bab45abfff244394697494edebT1c: : serve

r:3798150f5b8alcabe8aab12b32a4d538 2>&1 | tail -15"

downloaded OK

[sudo] password for bill:

[INFO] Verifying binary download

[INFO] Installing k3s to /usr/local/bin/k3s

[INFO] Skipping installation of SELinux RPM

[INFO] Creating /usr/local/bin/kubectl symlink to k3s

[INFO] Creating /usr/local/bin/crictl symlink to k3s

[INFO] Creating /usr/local/bin/ctr symlink to k3s

[INFO] Creating killall script /usr/local/bin/k3s-killall.sh

[INFO] Creating uninstall script /usr/local/bin/k3s-agent-uninstall.sh

[INFO] env: Creating environment file /etc/systemd/system/k3s-agent.service.env

[INFO] systemd: Creating service file /etc/systemd/system/k3s-agent.service

[INFO] systemd: Enabling k3s-agent unit

Created symlink '/etc/systemd/system/multi-user.target.wants/k3s-agent.service' - '/etc/systemd/system/k3s-agent.service’.

[INFO] Host iptables-save/iptables-restore tools not found

[INFO] Host ip6tables-save/ip6tables-restore tools not found

[INFO] systemd: Starting k3s-agent

Connection to node®2 closed.

bill@node@l:~$ sleep 10 && sudo kubectl get nodes —o wide

NAME STATUS  ROLES AGE VERSION INTERNAL-IP EXTERNAL-IP  0S-IMAGE KERNEL-VERSION
CONTAINER-RUNTIME

nodedl Ready control-plane 4més v1.36.2+k3s1 10.211.55.11 <none> Debian GNU/Linux 13 (trixie) 6.12.90+deb13.

—arm64 (arm64) containerd://2.3.2-k3s2

node@2 Ready <none> 18s v1.36.2+k3s1 10.211.55.12 <none> Debian GNU/Linux 13 (trixie) 6.12.90+debl13.

-armé4 (armé4) containerd://2.3.2-k3s2

bill@node8l:~$ sudo kubectl create deployment nginx --image=nginx:latest —replicas=2 2>&1 && sleep 15 && sudo kubectl get pods -o

wide

deployment.apps/nginx created

NAME READY  STATUS RESTARTS AGE IP NODE NOMINATED NODE  READINESS GATES

nginx-6797d5487-g8d9r @/1 ContainerCreating @ 15s <none> nodedl <none> <none>

nginx-6797d5487-14ztd @/1 ContainerCreating © 15s <none> node@2 <none> <none>

bill@node8l:~$ sleep 3@ & sudo kubectl get pods —o wide

NAME READY  STATUS RESTARTS AGE IP NODE NOMINATED NODE  READINESS GATES

nginx-6797d5487-98d9r 1/1 Running @ 49s 10.42.0.9 node@l <none> <none>

nginx-6797d5487-14ztd 1/1 Running @ 49s 10.42.1.3 node@2 <none> <none>

bill@node@l:~$ sudo kubectl expose deployment nginx ——port=80 ——type=NodePort 2>&1 && sleep 3 && sudo kubectl get svc

service/nginx exposed

NAME TYPE CLUSTER-IP EXTERNAL-IP  PORT(S) AGE

kubernetes ClusterIP 10.43.0.1 <none> 443/TCP 5ml7s

nginx NodePort 10.43.47.241 <none> 80:30477/TCP  3s

bill@node8l:~$ wget -q0- http://10.211.55.11:30477 2>&1 | head -10

<!DOCTYPE html>

<html>

<head>

<title>Welcome to nginx!</title>

<style>

html { color-scheme: light dark; }

body { width: 35em; margin:

Image 34

agent token @ k3s server EM—MAILELKE, agent TREAENIERAESENIMAEE.
FRENA X ZTE node0l (server ) Ei#EEL:

sudo cat /var/lib/rancher/k3s/server/node-token

Q: NodePort #M ClusterIP BftARHI? AT AKEABRRIARSEEMIIERIAE]?
MU EEHER—T web ERILAF @I REFRRIF " 76

**ClusterIP*+: RIFEBEAIAIIAO], LEAEREERN Prometheus MIBRE JupyterHub MIIENR, 7F
EHMNERTAIE], B clusterIP T,

**NodePort**: BT TRMNEASXZMK EAMN—"imA (30000-32767) , FMEBRAILABE TR 1P + &m0
1508), EEUNRFE@EII N 23150 JupyterdHub, MIEE NodePort IERJZZBEBLE.

[RIBE kube-proxy EETTALE iptables #N, #MT—2F DNaAT (BinittitiEie) -
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11

13 |
14 iptables DNAT
15 |

12 FAPRIYEE - http://10.211.55.11:30477 (AT s 1p + EHXLiKO)

16 10.42.0.9:80 (Pod REMl 1P, EBRWIR)

17
18

19 Pod Ky TP BEBMEZMEDMLL, SMEEATE, ETRH 17 EEXH, iptables EIMBEERIANE
SEHbAFBRES R T SRRFAERRVEBIAL, XN EIMERREIS RIS BEARSSHOIRE

4.  BEREkER: BONAIE / HaIRS5ERE

17 LDAP. BH#ZETE node0l H apt %% slapd.
4.1 #EIR
4.1.1 =¥

1 sudo apt install -y slapd ldap-utils

582 J5H dpkg-reconfigure slapd EHEE T —F:

e I #: hpclab.local , X LDAP BB /2 dc=hpclab,dc=local

o EFIHM: adminl23
o /7414 . HPC Lab
o JRunEdEE: MDB

fid5e 2 JGH admin Mg&EA L, i Invalid credentials
slappasswd AN GET ldapmodify T — FA .

4.1.2 QXA Ffn
LDIF X ( test-user.1dif ) VEWTFHEHF:

1 dn: ou=people,dc=hpclab,dc=local
2 objectClass: organizationalUnit

3 ou: people
4
5

(49) « BT —TFKRIZ olcRootPw X, H

member: uid=testuser, ou=people,dc=hpclab,dc=local

VSRR YN

1 ldapadd -x -D "cn=admin,dc=hpclab,dc=local" -w adminl23 -f test-user.ldif

B2 TP OU (people 1 groups) , —AH P testuser, —/M2H hpcusers, testuser 7E hpcusers 20 H..
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+ BES n

hpclab,de=local PEBBHLARE
nizationalunit
#5 2%
LDAP  Light

Standalone LDAP Dasmon
s5: organizationalUnit Distinguishe
i groups

clab,dc=loca

uid: testuser

mail:

BRWBER—T
userPassword: Tes

de=hpclab, de=1

cn: hpcusers

member: uid=testuser,ou=people,dc=hpclab,dc=

Bl LDAP [B:
LDAP, {3

® o

5% SSH: 10.211.66.11

Image 35
4.2 BREW
LDAP 13 2T

dc=hpclab,dc=local

I— ou=people
| L — uid=testuser

L— ou=groups

L cn=hpcusers (member: testuser)

de FtAEI A4 H5IF (hpclab.ocal — de=hpclab,dc=local) , ou LA, uid Z&H 7, cn 2HKL F.
4.3 IiE
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bill@node@l:~$ ldapwhoami —x -D "uid=testuser,ou=people,dc=hpclab,dc=1local" -w "Test@l234"
dn:uid=testuser,ou=people,dc=hpclab,dc=1local

bill@node@l:~$ ldapwhoami —x -D "uid=testuser,ou=people,dc=hpclab,dc=1local" -w "wrongpass"
ldap_bind: Invalid credentials (49)

bill@node@l:~$ ldapwhoami —x -D "cn=admin,dc=hpclab,dc=1local" -w "admin123"
dn:cn=admin,dc=hpclab,dc=1local

bill@node@l:~$ ssh node@2 "python3 -c \"

import socket

s = socket.socket(socket.AF_INET, socket.SOCK_STREAM)

s.settimeout(3)

s.connect(('10.211.55.11', 389))

print('LDAP port 389: OPEN')

s.close()

\IIII

LDAP port 389: OPEN

bill@node@l:~$ ssh node@2 "python3 -c \"

import socket

# &R3% LDAP bind &R, I0IEREEFRER

s = socket.socket(socket.AF_INET, socket.SOCK_STREAM)

s.settimeout(3)

s.connect(('10.211.55.11"', 389))

# Z&— 1 TEHEKN LDAP bind request &

s.send(bytes. fromhex('300c020101600702010404008000" ) )

resp = s.recv(1024)

print(f'LDAP server responded: {resp.hex()}"')

print('Cross-node LDAP communication: OK')

s.close()

\IIII

LDAP server responded: 3034020101612f0a01020400042872657175657374656420707261746T63616c2076657273696T6

e206e617420737570706172746564
Cross—-node LDAP communication: OK
bill@node@l:~$
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ldapsearch -x -LLL -b "dc=hpclab,dc=local"
REERITAZH, O testuser H15 S hpcusers ZHITAL A KR .

4.3.2 JAE

# IETRERD
ldapwhoami -x -D "uid=testuser,ou=people,dc=hpclab,dc=local" -w "Test@1234"
# - dn:uid=testuser, ou=people,dc=hpclab,dc=local (F{IN)

¥ EHIRZY
ldapwhoami -x -D "uid=testuser,ou=people,dc=hpclab,dc=local" -w "wrong"
# - ldap bind: Invalid credentials (49) (kM)

4.3.3 HYH E&%@
M node02 Miki%E node01 1) 389 ¥ I :

python3 -c "

import socket

socket.socket (socket.AF INET, socket.SOCK STREAM)
s.settimeout (3)

s.connect (('10.211.55.11"', 389))

print ('LDAP port 389: OPEN')

"

S

# — LDAP port 389: OPEN
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node02 feiE I, Ui LDAP RS X AEREH AN ST H .
RS RAS

slapd.service: active (running), enabled
WSF: 0.0.0.0:389
AfF: ~3MB

4.4 HESEPHER

LDAP SR RMIRG— I, &S, SSH 1Y PAM Fibiss2 LDAP IR HEAFEAE . B AN o
XFEE T TR LDAP B — WA, ERATE T AR X MK 555, AHE SIS ER useradd — i

A5t BT RS20 LDAP RS HER T, BRAHE PAM il node02 Sl LDAP &5 (FEH libnss-ldapd M
nslcd) o

TRk A :

Img37iH 205, HtEFEa AiREL T

Image 37
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bill@node@l:~$ 1ldapsearch -x -D "cn=admin,dc=hpclab,dc=local" -w adminl23 -LLL -b "uid=testuser, ou=people,dc=h

pclab,dc=1local" userPassword
dn: uid=testuser,ou=people,dc=hpclab,dc=1local
userPassword:: VGVzdEAxMjMO

bill@nodedl:~$ echo "VGVzdEAxMjM@" | base64 -d; echo

Test@1234

bill@nodedl:~$ ssh bill@noded?2

Linux node@2 6.12.90+debl3.1-arm64 #1 SMP Debian 6.12.90-2 (2026-05-27) aarch64

The programs included with the Debian GNU/Linux system are free software;
the exact distribution terms for each program are described in the
individual files in /usr/share/doc/*/copyright.

Debian GNU/Linux comes with ABSOLUTELY NO WARRANTY, to the extent
permitted by applicable law.

Last login: Wed Jul 22 23:32:04 2026 from 10.211.55.11
bill@node@2:~$ su - testuser

Password:

base64fZI31SEIHS, i3I Fnode01

testuser@noded2:~$ 1s #Enode02t#RAF Fltestuser, EiBHIATest@1234, RBINEFE

1.txt
testuser@node02:~$ Jj

Image 38

Agent: Xf, fE node02 LM testuser BRI T o IIFHEE AU REREIH T

node02 &EF testuser
- PAM BAM! /etc/passwd, &FH
- ¥&4% nslcd
- nslcd # node0l1 HY LDAP (10.211.55.11:389)
~ LDAP IHIFZHSIET

— BRHEIN
TR /home/testuser i8R
node01 AAFTE Veadtt
node02 HFA1E W7 sudo mkdir ZEH
Table 2

LDAP HERKSM%ER, AEXHZ. KARLEAISEAMLEY, [TEFE (BHE NFS
[Fl—A, AR AR ST S T o

S

KHx, LA R
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